When people encounter items that they believe will help them gain reward, they later remember them better than those that do not. While it is adaptive to preferentially remember experiences that will be useful later, it is unknown how the competition for memory resources is implemented in time, through the processes of encoding, consolidation, and retrieval. In two experiments we promised participants £1 for remembering some pictures, but only 10 pence for remembering others. Their ability to describe the pictures was tested after one minute and after 24 hours. Memory at immediate test showed effects of list composition, suggesting local competition at encoding and/or retrieval. These results are consistent with our recently-proposed emotional Context Maintenance and Retrieval model, supporting it as a general account of motivated memory. In contrast, relative to this baseline, more valuable memories were not preferentially retained following delay, suggesting no detectable role of competition for consolidation. 
1 3 SD=8.92) was equivalent to the average recall of unrewarded pure lists (M=26.32, 2 4 4 SD=15.32), t<1.
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The list composition effect was less pronounced in the delayed test ( Figure 2 ).
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Indeed, after a delay the interaction between list type and reward was small in size 2 4 7
and not statistically significant, F(1,37)=3.31, p=.077, partial η 2 =.08, while the effect 2 4 8 of reward was significant, F(1,37)=26.28, p<.001, partial η 2 =.41. Importantly, planned paired t-tests showed that the effect of reward was only significant in the 2 5 0 mixed list condition, t(37)=4.10, p<.001, but not in the pure list condition, t(37)=1.99, (resulting in a sample of N=32). This calculation was carried out twice. First, we 2 5 9
examined lists that were only tested once -immediately or after a delay, i.e. in 2 6 0 session 1 or 2, but not both. Proportional forgetting scores of high and low reward 2 6 1 items in pure and mixed lists were remarkably similar. They were analysed with a 2 6 2 list-by-reward repeated-measures ANOVA. While forgetting was substantial, 2 6 3 approximating 60%, it was the same in all conditions, so none of the factors were 2 6 4 significant, F<1. Next we examined proportional forgetting of the same lists. In this 2 6 5 analysis we calculated proportional forgetting scores using the same formula, but 2 6 6 here using the average immediate recall from session 1 and the average delayed 2 6 7 recall of the same lists after a delay (session 2). Forgetting of items that were already recalled once in session 1 was lower than forgetting of items that were never 2 6 9 recalled, approximating 20%, but again, none of the factors were significant, F<1. In two experiments, participants only recalled high-value items more than low-value 2 7 4 items when they were studied and recalled together, in a mixed list, but not when 2 7 5 they were studied and recalled separately, in pure lists. This result supports our hypothesis that the competition for memory resources is local in nature, constrained 2 7 7
by the context specified by the task set (here, the temporal context of the previous It has been suggested that reward does not have strong effects on immediate 2 8 1 memory, because its effects on memory are due to the effects of dopamine on long-2 8 2 term memory consolidation (Lisman et al., 2011) . Indeed, in previous work reward 2 8 3 anticipation failed to increase free recall, source memory, and recognition 2 8 4 (Ngaosuvan & Mantila, 2005; Nilsson, 1987) . Our results suggest that these previous 2 8 5 results are due to the fact that reward anticipation in these experiments was 2 8 6 manipulated between-groups, a manipulation akin to our pure-list condition. Indeed,
this is the first demonstration of a list-composition effect with a manipulation of influence of reward anticipation on immediate memory (in mixed lists) that 2 9 0 nevertheless fails to enhance memory when competition is abolished (in pure lists). This goes beyond previous results, where the evidence for the success of the 2 9 2 manipulation of reward was only documented in subjective ratings of motivation 2 9 3 (Ngaosuvan & Mantila, 2005; Nilsson, 1987) . The null effect of value in pure lists 2 9 4 does not mean that there is no effect of value on memory in that condition, of course; 2 9 5 but the significant interaction suggests that it is smaller in pure than mixed lists.
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The remarkable similarity between the list-composition effects obtained with emotional pictures in our previous work (summarised in Table 1 and high-reward pictures here suggests that they result from the same mechanism, as predicted by the 'neo-Hebbian' framework for episodic memory, which ascribes 3 0 0 both to dopaminergic modulation (Lisman et al., 2011) . At the level of the cognitive 3 0 1 mechanism, eCMR explains enhanced recall for emotional information as resulting 3 0 2 from the interplay of encoding, storage, and retrieval processes. In eCMR, items that encoding, preferential attention to emotional items binds them more strongly to their 3 0 7 source context. During retrieval, when the context is used to probe memory, ones, allowing them to win the competition for recall. Translating eCMR to the experiments reported here is not completely 3 1 1 straightforward. In eCMR, recalling an item with a particular source context updates 3 1 2 the source context of the retrieval probe, thereby promoting the recall of other items between experiments with reward vs. those with disturbing scenes, may be due to 3 1 7 the fact that in experiments with emotional and neutral stimuli the high-value 3 1 8 "emotional" category is also a cohesive semantic category (i.e. distressing scenes),
and the low-value items are either unrelated to the emotional ones and to each 3 2 0 other, or, when semantic relatedness is controlled, related to each other but not to 3 2 1 the emotional category. By contrast, here the semantic and value categories were recall was clustered around the semantic category, not the frames. . The comparison between high-and low-value items is particularly important here, because the opportunity to gain is thought to be associated with dopamine release. Some hypothesise that it underlies the memory-enhancing effect of reward 3 3 0 even in immediate tests (Rouhani, Norman, & Niv, 2018) , and many believe that it , 2017; Mason, Ludwig, et al., 2017; Patil et al., 2017; Spaniol et al., 2014;  items predicted high or low reward. This was true for items that participants encoded and recalled immediately as well as after a delay, and for items that participants only 3 3 7 recalled once, either immediately or after a delay. The non-significant effect of manipulations that increase immediate memory do not attenuate proportional 3 4 0 forgetting rates (Loftus, 1985; Slamecka, 1985) . The similarity across forgetting rates was obtained using a proportional forgetting score. While a variety of forgetting 3 4 2 scores have been proposed in the literature (Wixted, 1990) , it is, of course,
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imperative to take immediate performance into account when it differs between 3 4 4 critical conditions, as it did here, and proportional forgetting scores achieve this goal.
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Of note, numerical forgetting scores that indicate how many items were forgotten 3 4 6 within 24 hours suggested that high-reward pictures were forgotten faster than low- Our experiments show that reward does not enhance memory globally, and does 3 4 9 not make items more resistant to forgetting. As predicted by eCMR (Talmi et al., this is true both immediately and after a delay. Put simply, memory for reward-
predicting information is not any better than memory for any other information - motivating learners to commit a subset of material to memory by promising a prize is 3 5 7 unlikely to enhance memory for that material -unless an assessments include former will be at the cost of the latter. If further research supports eCMR as a model
of motivated memory the model can be used to predict how reward schemes might 3 6 1 be best employed to support learning. Bottom. Proportional forgetting scores in these two cases. 
